Membrane-bound sorbitol 6-phosphatase in fat body cells controls the dynamics of sorbitol 6-phosphate, a major hemolymph sugar in the silkworm.
Sorbitol 6-phosphate (S6P) is one of two major sugars (another is trehalose) in the larval hemolymph of Bombyx mori, and its amount dramatically decreases concomitantly with the onset of prepupal period. In the last (fifth) instar larvae, the amount of S6P is approximately 30 micromol/larva at its maximum and decreases to less than 1 micromol at the wandering stage. Incubation of fat bodies of wandering larvae with S6P generates sorbitol in the medium, while S6P in the medium decreases, indicating that fat body possesses sorbitol 6-phosphatase (S6Pase) activity. S6Pase activity in the fat body remains low during the feeding period, abruptly increases at the wandering and decreases to a low level after gut purge. 20-Hydroxyecdysone (20E) increases S6Pase activity in the fat body of feeding larvae, and the activation is dose-dependent. Cell fractionation studies show that S6Pase is mainly associated with the membrane and the optimal pH for membrane-bound S6Pase is 5.5, which is different from that for soluble acid phosphatase (pH 4). Present findings indicate that the S6Pase responsible for a decrease in hemolymph S6P is membrane-bound, and its activity is controlled by a rise of hemolymph ecdysteroid titer at the onset of the wandering stage.